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basic structure as expressed in the formula. Under this structure, 
the movement of energy to the phosphorescence emission 
rrolecules are easy, and as the glass transition temperature is 
100° 0 or more, and organic electroluminescent element having a 
h.gh luminous efficiency and high heat resistance can be obtained. 
Further, if a material having the following structure that has an 
ionization potential of 0.1 eV or more than the hole transport layer 
is used for the electron transport layer, the luminous efficiency can 
be further improved. In the formula, R1 and R2 and R3 and R4 and 
R2 and R3 can wind a ring. Or at least one of R1, R4 and R5 is 

nitrogen or an aromatic ring, and it is a compound linked with at least another structure through at least 
the one of the nitrogen or aromatic ring. Or at least one of R1, R4 and R5 is nitorogen or an aromatic ring, 
and it is a compound linked with at least another structure through the one of nitrogen or aromatic ring 
and through an alicyclic compound. 
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)l'Zfu i» i/JBt UT:^J^T©«J§^:W-r4-'-5V i'T'P-f > 
(bathocuproinev BCP. rUIga-C* 

S) * 1 0 nrnJ^fiRb^t. 
[00791 
[<k2 5] 




m^#L/c. 3 6tC^©±K:. LiF?:0. 5nm. A 
1^15 0 nmm&OX^m&il^^Lfc. J^±©J: 

50 '>i^Lxf^mi^tc:^tmm<ommm^mif^'f<o«im@ 
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10 0 8 0] ±ie©j: ^(c iyxmis.uft^tmm<omi8L 
[008 1 ] iiLtiicm'^tcmmm i RzfOMm i (c^s 

[0082] nistfjs . ±i^L//ciij6092 vBmi^fum 

3iSai^«:S'J)eL/c. ^©ife*. 1 0 0*CCC*jl,>r*>. ^ 
m©5 0%«±OI%3^^«INF$la/c. 

[0083] ttmiz . .Jt®w 1 iC7jkstitcmismsii-9t 

[0084] «±«:7j^Sn/c|ISfi093RCFJtt8092Cr)lB 

[0085] mmm4 . u:i±icm^fcmmm2icin.>x 

HOMOU-«;U3&Jai< . LVMOly^)lifim>OV. M 30 

[0 08 6] J|JS{^5. :</^XSte±(Cl TO©S?5m 
fi*l SOnmJ^fiSL/. -eoitc^C^S x i O"' h- 
Jl/-Ca-NPD€:40n mSt^^§ L T iETLIftSIB*?^ 
JiSl/it. § e>{C-e©±(C. JhX Mvt$4tL/-C0[)TPB I 
tC. K--'^>hiUTIr (ppy),%7. 5wt% 
©«SS-CF-7'^/cB«:2Onm0fiRb. ^^tri> 
i«b*>(C> 3f,{CTPB Ill?:5 OninlftSL//Co C© 
±«:. LiF?:0. 5nm> A 1 * 1 5 0 n m^«U^ 40 

06tC7n3nfcj|*6J^SS2®W«SI?^SR^=-fC 
[0087] ±j£©J: ^tc L,r0^L AiWIi^lli^J^ 
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i5f«n4*srfii± 1/ . 10 0 'cJiJLtx i>m^>mmsm'S:mm 

[008 8] mmme. */^:^S«Jt«:. 1 7 

{ a ) . ( b ) . ( c ) Ktj^S ni«*^t>-&©w«aE 

(a)©»BI«. :i!/-7>^»«±«:rTO*3l!i«L. •€•© 
±tCa-NPD*4 0 nm^t/c*>©t?3i)^, 
S 1 7 ( b ) ©SEJg«. 017 ( a ) 
SfeJbK: I TO*^.«U. ^©±K:o-NPD^4 0n 
m|g«Ufc«. S6»{C*®±«:rUJRft-r**CBP*2 
OnmHS«L//cfc©-r'*-5>. */c. 017 (c) ©fSli 
B, 017 (b) ©CBPtcR^rTCTA*2 Onm 
^Ofc4>©-C*-&. 

[0089] ^xk<D3^*>vcmu\^tds,^^mm!ym.^ 

(2 5'C) td^L/fct'^'C. M-?ffl:tl^^ 
-->f>i/*-F) {cJ:0^©^ffi©*^l'7*Pt>-iSria 
^L/c. ^©^. SWt^M«::i--:/>«:An. 5 4*0 

«fc»7 4'c©afir 1 i^rfflfis#i/:fe«^a*-c?fe5iu 

[0 0 9 0] I TO±K:a-NPD©**3Sg«L/fcai 
7(a) ©!&&«:». WtS»lg©iaS©±J?{c^t^ a 
ffi¥1^3*«/^^< $/c. o-NPD©±tCC 

BP5:^.«L/<:01 7 (b) ©«^tC«. W«^Jg©S 
S*±lf « i . 6 0 •C«±©SafT^B*^l'7 *Vi%>- 

^sn/c. cn6©*s*3&^ 01 8«c^$n4, 01 8 
«iiA3(>{wes9iis©as[-r?<bo. «s^3^amM© 

¥J^iE$r*s. mmy>mnx^i i (a) ©^ 
M=:ftt?0i 7(b) ©iisiiAi-en^n^^nr 

C»2>. #(c. 017 (b) ®«^(c. J:^L//cJ;^tc6 
0 -CijUiOjae-cOT^J^SjW:;*:* < ^fburo* c 

[0 09 1 ] lJ(±{C*fb-C. a-NPD©±tCTCTA 

^mmhtmi 7(c) ©js^jcb. wt»wig©ias* 
7 5 -csj T±if r feasB^i^s «^ < mt^-Ts affi 

*;l':7*ai^-*>?7J»!©ttfiS*III^LT(r>A:. C©^* 

[0 09 2 1 ||igF!I7. ^/9;^S«J:{CI TO©S?g« 
ffi«rl SOnm^lSl/. -eoifCJI^SXlO-' V 
-;U(6. 65X1 o-'Pa) f a-NPD*40nm 
J: *) iE?L^iijl ^H^l&Vtc, -€-©±tc h 
ttJf^tUr. itriSU/c (a3) ©«}H©^%. 2. 2- 
bf;^ (4- (4' - (N-*Jl'^'«y;Jl') t^xi;!/) 
r^v>a?> (Ad BPCz. 7:.;^;l/»©S*i2fi) 
^^mi^. cnK: K-^O hil^-CI r (ppy),*7 
wt%©Jg@[r F--7'U/c®*2 OnmSfiSl/, 
tVfc, $e>«:. *-;i':?'Pvi'®iU-cTPB IJ1=& 
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2 0nin. S^^Jt^tL/rA 1 q,JS:3 0 nmJftSL 
tc C©±tC. LiF^rO. 5nm. A14150nm 

(0093] fei±©<fc ^(C l^TJ&liRSn/c^^'&. ISM 

CO 094] 02OK:«. 4^:^[-tmtVX. m^Ltc 10 
(a 3) ©fW?©^^^. 7 3^:=.;l'«<D»3&iHB (2. 2 
-li-X (4- (N-*JW<'/V;l/) rif-^l^ 

AdPCz) i2(i (2. 2-t^;^ (4- (4' 
- (N-:<7JWf'/yjl') tr^s-^l/) Ttf-7lytf>. A 
d B PC z ) 0«JS*ffifflbfc*i^«iSiEf!fSii1«S 
^^i©B3^*s^$nS. 02 0(Cn^Sn^J:'>K:. 

A d B p c z u-csia-cauSL/cti^. ^1•SlJfi^F 

«l!p^{*fi:^-C8%tcSiiaiU/c. *?t. J^:5^h*mi0 
-C. AdPCz=Srfi|fflU. ffe©M*iHi|g«(CfigfflOrfP 
$!{U/cW«S^#fe3l£iR^^a5fi^^B«:^-r6%«: 20 

[0 09 5] 02 ItCB. ±l2AdBPCz%ffiffll/yt 

•C<Dm^mmfim$txi>, 02 1*'6^*^SJ:5{C. ^^ 
;^ h tm«:il5fjai4*i* ^/c*i>. 8 5 'C^HmTtc 3 NfH 

MSS'JS■c<z)^1-g^Jfi^=^^<!;{^<!:^^'^♦56^c3&^•:. 

/c. h Mf*?: C B P IC L 8 5 'C'C9\-mm.^ 

n^(oi^ttm-rifihi>ct^^m.i<cKtii>t. 2. 2 

-tX (4- <4' - (N-:<7Jl'/'«l/»;;l/) 30 

4. 

[0 09 6] ±322. 2-tfX (4- (N-*;W%*V^U 
^x^r^JU) (AdPCz) tt. |J(T<D 

[0097] 2. 2- (4-3-F7x:^il/) T5^v> 
1 . 0 g ( 1 . 8 5 5 y ^>V) , ^Jl/^N-^/-;!/?: 
3. 1 0 g ( 1 8. 5 5 y*;l') . K,CO,J&2. 6 e 
(18. 8 5 y^;!/) . mm^2. 3 g (3 6. 2 5'; 

. CuBr^rO. 8g (5. 585 U , 7^ 40 
5 giS^t. ^^H«T. 17 0~180 

•0^2 ov^mini^tc. mmm^^mi, chc i , 

*5 0ml^JnU, itjSbfc. CCD«jK*tgitiL. 
^UViJ^tVtJvM. (CHC 1 , : '^+1f>= 1:2) 

2. 2-tf;^ (4- {li-tl}VJ^V*))V'i T 
5^v>a?>^gi|Slfe«&*iL/T 1 7 6. bmemc, 
[0 098] C©«*4©«i§4. ^JiJI-^S-TfeTfeStt < I 
R) immS^i^ (NMR) K:j:»3 5gE!OA:. I R& 
CJfNMROf'-^'i&tlTtCmT. 50 
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[0099] IRCKBr): 3040 . 2900, 2850, 1620, 1600, 
1510, 1450, 1330, 1310, 0225 , 745 , 72001)"* 
IWRCOXl,): 8.13(d,4H), 7.71Cd,4H), 7.51Cd,4H), 7, 
46Cd,4H>, 7.40(t,4H), 7.27Ct.4K), 3.42Cs,2H). 2.20 
(d,4H), l,88(dd, SH) 

C<D2. 2-trx (4- (N-^Jl'M'VyJl') 7*::. 

[0 100] 
[{t2 6] 




±IB2. 2-l^X (4- (4* - (N-*JW<V^ 
•JJb) e:7x.xjl/) r^-?>^> (AdBPCz) tt. 
jyT©#)IB ( 1 ) . ( 2 ) tcj; 0^fi£r#«». 

[0 10 1] (1)4 - (N-*ji'-'<'/y;i') 7xr.;i/ 

N- (4-H- H7xiJl/) :*;;1'>'nV-;U2. Og 
(5. 42 5';*;l') *THF 1 5in 1 iJ^xg^^l/X- 
f-il/SmlOS-^^gftKcaSSnU. SSRSBST. -9 0 

'c&cr^^nhfc, c<Dmm^ i . 5m n -b u l i 

^(n--^+t^>) 3. 8ml (5. 7 5 y*;U) 

jrFi//c. - 9 0-CWT-C2 o^wmi^. V y 

yh^'i/jK^^O. 6 1ml (5. 44 5 y^^W) %«9> 
r> < »3?rFb;fc. - 9 0 -CWT-C 2 O^Sfli». 

•cmfsnnhfc, -eofg. TKsmi^^ftii/. 2n 

(C. ^^{SUi«2N NaOH^f<^2 0ml-C2@ffitli 
im^-^fi-^fc. IN H, SO,7k^-Ct}3i4(C 

C 1 , 7 5 m 1 K:^ft?0. N a, S 0«-Cfg«l«. 
iSISl//c. i3CiR?&hJl'X>5 0m l*»6»ifSSl/, 4- 

1. 0 7g»fc. 

[0102] fS^ii^w^rai- ( I 

R) m^imsmm (nmr) (c^>3{f^i/;^:. i rs^ 

[ 0 1 0 3 ] IR (KBr) : 3380 , 3280 . 3060, 1605, 145 
0, 1410, 1375, 1345, 1330, 1305,1220, 1170, 745, 7 
20, 690cnf» 

MVRCCDCl,): 8.33(S.2H). 8.31Cd,2H), 8.15(d,2H), 7. 
66Cd,2H), 7.50Ct,2H), 7.48(d,2K), 7.36(t.2H) 
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[0 1041 
I<b2 7] 




(2) 2. 2-1^;^ (4- (4' - (N-^jiz/^yy 
4- <N-3!7-»w^<!/y^i') 7*-;^J^•:?K«rl. o? 

(3. 48 5 y^;!/) . 2. 2 -fx (4-3-F7x 
-^l') ra'v>3i>JS:6 27mfir (1 . 1 6 5 
JH^) . Pd (OAc) ,*2 Bmsr (0. 116 5';* 
ii') , by (o- oemfiT 
(0. 348 5';*;l'). Na,CO,?:5 5 Smg 
(5. 26 5y*->l'). 1. V^'^S-^ly^l 
1 m K *%2 m 1 S^L/. S3RS®MT, 1 0 O'CC 

1 bmmnvtc, mxi^m^^mt.. *i 5m i *jjp 

CHC 1,-CjaUJOfc. CHCl ,)l%«a«J^«7k'C*20 



!^2 002-203 68 3 

so 

^'y:<7y;l'/77A (CHC 1, : •^=^'■!^>= 1 : 4~ 
1 : 3) -Cimh. 2. 2-e^ (4- (4' - (N- 

iU-C234. 4mgr»fc. 

[0105] c©«»©«jg«:, mv^^m^ ( I 

R) RC^^iam^iS (NMR) VL^*)m^\^tu 1 RS 

[0 10 6] IR(KBr): 3050 , 2905 , 2860, 1620, 1600, 
1520, 1500, 1480, 1455, 1370, 1335, 1315, 1230, 8 
K), 750 , 720cnr* 

MifRCOXn,): 8.15(d,4H), 7.77(d,4H), 7.61(s,8H), 7. 
59Cd.4H), 7.47-7.40(ra,8H), 7.29(t,4H), 3.39(s,2H), 
2.16Cd,4H), 1.91-1.79(m,8H) 

C©2, 2-K;^ (4- (4* - (N-^Jl'-'^l/yJl') 
6. 

[0 1071 
[^b2 8] 




SlifeWS. :y-7XSfiz±{Cl TO<DSM«e*l 50n 
mJ^fiSL/. ^©±«:K^5X 10-7 h-;U-Ca-N 
PDJ&4 0 nmKS?5K«l/-CiE?Llft26IB*0fiRl/?i:. 

®±«:7^;^^t^i^^^•c:^/7;^^g^se (xg) ^^i 7 

2*c®i. 3. 5- h »;:^ [4- (N-*^^-'^'^/y;^) 
-i^H^^ (TCPBv liTi^U/c (a4) © 
«}») ^fiefflU. cntcFwN'^hiu-ci r (pp 
y) ,*7wt%®iSS-CK-7'L/c®*2 OnmfJfiS 

PB ia?:2 0nm. m^^mmtVXk 1 q,*3 0 
nmi^l/Jt. C®±tC. LiFtrO. 5nm. Al* 
1 5 0 n m^aPL/^JS«S^?^fi£Lfc, 
[0108] ^si±(D<fc ^{COrj^fiXSn/c^^* 1X1 
0-» h-;l'fcSf5lL.fcA^^i'>M-'NAn. 9=-i'> 
''<-l*9*lSiff®SIRTgtftU/c«, S3im8iMb«Bi* 

b/c. 

[0109] C®<t 0tCj^fiR3n/cW«ISI!^^^^^tC 



SfS 1 5 0 0 c d/m'<Dti^. C OJR^iWe:**^ 

^3&s3 0oi^-c*ofc. c©ils^*cBP*!^x^t^ 

0 0 c d 8 5 'C<0^@mvn&^^m^it 2 5 

0 I^BI-C* o /c. C B P L/ :^c«^ 8 5 'C^fS, 

40 CtifiTjk^tltC, 

[0 1101 

50 mm<owsmrj:m^'i 
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[01] -{v t>':?j^^i^(m^^^'S: F--'N-> h 

[03] S 2 (c^$ n/tW«SI!i^36«^©x*;l/4^ 

[06] :4:^^(C0^^W»«if!ifg^lg'7-Ollt60A§ 2 
[07] 06(C^$n/cW«mi!i^^^©x*;l'^^ 

[08] :^^micmi>mmmnm:fik^<Dmmjm 2 
[09] 0 8 {C^ § n/cweis^^3fe^^©x 

[010] 04 tc*f iS-r S W««l!i»*3R^©:Ri*W 
[011] 04 CC^STJ&T ^^^ftttW 

[012] 010 Rzm 1 1 tcs^-r *Jt®fi«©«fiR© 
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* [013] m\oRimi2iC7jk:^infcmimfmift 

[0141 011 Rzm 1 2 (CmSnA:W«IS9!t|gjfe 
[015] 011 RCJ^ 1 2 «:n^3*i/cW«^l^»3lc 

^^<3[«^tas5fetM-2us^«!i*©^{fc%^-r0-c*s. 
[016] s6ix.7jkttifdmmm2(fCfftit-r^M,ii^ 

[017] W^Jg©iifil<l1£%iti{-rsyi:ef&©SI@«l 
10 ji4^T0r*-5. 

[018] 017(a). (b> ©WS©iEitj!{l»il© 

[019] 0 1 7 ( c } ©j$jg(;r>|ij^^[^cF>ig^;g:^ 

-r0r*s. 

[020] mmm 7 {c*^*^?, wt»«i!^3i£^^®«ts 

[021] Ili608 7 tC*i*»S Wt8IS^^«^©^ia 

pa^^s^-r0T*s. 
20 in^ui.m'i 

1 0 1 2 T^-JUf^^. 1 4 

16 i^fii. 18 m2<Dn^-jvnimm. 20 m2<o 
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